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COMPLETE SPECIFICATION. 

Improvements in or relating to Vehicle Wheel Suspension 

Assemblies. 



We, Bayerische Motoren Werke 
Aktiengesellschaft, of Lerchenauerstrasse 
76, Munich 13, Germany, a German Com- 
pany, do hereby declare the invention, for 
5 which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

The invention relates to a suspension assem- 

10 bly for an independently suspended wheel of 
a motor vehicle, said assembly including a 
telescopic hydraulic shock absorber forming 
a rectilinear guide and a coil spring arranged 
coaxially of the latter, the shock absorber 

15 being articulated at its upper end to the 
vehicle frame and having a wheel support 
rigidly fixed thereto towards its lower end. 

Such suspension assemblies have the dis- 
advantage that binding and frictional forces 

20 in the shock absorber prevent the response of 
the latter to small road shocks. These binding 
and frictional forces are produced by a 
bending moment being exerted on the shock 
absorber, due to the wheel load, the said 

25 moment causing a bending of the shock ab- 
sorber piston rod and thus resulting in an 
increase of the bearing friction in the shock 
absorber. Since the binding and frictional 
forces which are set up are usually greater 

30 than the forces caused by the small road 
shocks, the shock absorber is unable to ab- 
sorb these shocks. This condition results in 
the road shocks being transmitted without 
springing and undamped to the vehicle frame 

35 and thus the running behaviour and the travel 
comfort are impaired. 

In order to avoid these disadvantages, it 
has already been proposed in connection 
with a suspension assembly for independently 

40 suspended, steered front wheels of motor 
vehicles (our prior patent No. 1,102,492) for 
lPri~ 



the axis of the helical spring to be offset in 
relation to the axis of the shock absorber 
which acts as a rectilinear guide. Due to this 
arrangement of the helical spring relatively 45 
to the axis of the shock absorber, a bending 
moment is exerted on the latter which, in the 
normal position of the vehicle, is of about the 
same value and opposite in sense to the bend- 
ing moment exerted by the wheel load on the 50 
shock absorber, so that there is no binding 
between the two telescopic parts of the shock 
absorber even with small road shocks and 
thus the response of the shock absorber to 
small road shocks which is important for the 55 
travel comfort and running behaviour is 
improved. 

The invention has for its object to provide a 
suspension assembly of the type indicated 
above, which also relieves the bending mo- 60 
ment applied by the wheel load and to 
achieve this object with a minimum of expense 
in design and construction. 

According to the present invention there is 
provided a method of mounting the helical 65 
spring of a telescopic strut type wheel sus- 
pension assembly which consists in stressing 
said spring asymmetrically of its axis so as to 
apply to said strut a bending moment in 
opposition to the bending moment applied 70 
by said wheel. 

According to a further aspect of the in- 
vention there is provided a suspension assem- 
bly for an independently sprung wheel of a 
motor vehicle including a telescopic hydraulic 75 
shock absorber forming a guide and having a 
wheel support secured thereto which im- 
parts a bending moment to said shock 
absorber and a coil spring associated with 
said shock absorber wherein said coil 80 
spring when installed in the suspension 
assembly is stressed, asymmetrically of its 
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axis so as to impart to said shock absorber 
a bending moment in opposition to that 
imparted by said wheel support. 

The expression "stressing said spring 
5 asymmetrically of its axis" shall be deemed to 
exclude stressing by lateral displacement of 
the turns of the spring out of the unstressed 
position thereof which forms the subject of 
our Patent Specification No. 1,192,766. 
10 The invention will now be more particu- 
larly described with reference to the drawing, 
wherein: — 

Fig. 1 is a diagrammatic view of one form 
of suspension assembly according to the 
1 5 present invention ; 

Fig. 2 shows the coil spring of the suspen- 
sion assembly on Fig. 1 in the untensioned 
state; 

Fig. 3 shows a modified form of the coil 
20 spring shown in Fig. 2; and 

Fig. 4 is a diagrammatic view of a further 
form of suspension assembly according to 
the present invention. 

The suspension assembly shown in Fig. 1 

25 in respect of independently suspended wheels 
of motor vehicles consists of a telscopic 
hydraulic shock absorber 1 and a helical 
spring 2 coaxially surrounding the upper 
end of the latter, the shock absorber 1 being 

30 resiliently attached at its upper end to the 
vehicle frame 3 and rigidly fixed at its lower 
end to a wheel support 4. The wheel support 
4 is in its turn pivotally attached (not shown 
in the drawing) by means of a transverse arm 

35 5 to the vehicle frame. The spring 2 is 
mounted between parallel plates 10 which are 
attached to outer and inner members 8 and 9 
of the shock absorber 1. 

Referring now to Fig. 2, the helical spring 

40 2 is coiled along a substantially straight line. 
In order to produce a greater bias or pre- 
tension on that half of the helical spring which 
faces the outside of the vehicle, the two end 
turns of the spring when seen in cross-section, 

45 are bent over by an angle a° towards one 
another, so that the bevelled support surfaces 
6 of the helical spring 2 likewise extend 
obliquely towards one another. The planes 7 
which pass through the support surfaces 6 of 

50 the untensioned helical spring 2 converge 
towards the inside of the vehicle, seen trans- 
versely of the latter, while the spring plates 
10 connected to the shock absorber housing 
8 and to the shock absorber guide rod 9, 

55 respectively, are arranged parallel to one 
another (Fig. 1). It is, of course, also possible 
to bend over one or more turns at one end of 
the spring only, so that only one of the 
planes 7 extends at an angle to the longitudi- 

60 nal axis of the spring. 

As a result, when the helical spring 2 is 
installed, a greater bias is produced on that 
half of the helical spring 2 which faces the 
outside of the vehicle than on the half facing 

65 the inside of the vehicle, so that a bending 



moment is exerted through the plates 10 on 
the guide means, and this moment, in the 
normal position of the vehicle, is approxi- 
mately equal and opposite to the bending 
moment exerted by the wheel load on the 70 
shock absorber. 

Fig. 3 shows a helical spring 2 1 which is 
coiled about an arcuate axis the spring being 
untensioned. The two support surfaces 6 1 on 
the spring 2 l extend obliquely at an angle to 75 
one another. When the helical spring 2 1 is 
fitted between the parallel plates 10 and when 
seen transversely of the vehicle, the longer 
surface line 11 of the untensioned helical 
spring 2 1 faces the outside of the vehicle, 80 
while the shorter surface line 12 of the helical 
spring 2 1 faces the inside of the vehicle, so 
that in the fitted condition, once again the 
outer half of the helical spring 2 1 is compressed 
to a greater extent than the half which faces 85 
the inside of the vehicle. 

Referring to Fig. 4, two plates 13 are pro- 
vided one being connected to the outer mem- 
ber 8 of the shock absorber and the other to 
the inner member 9, respectively, and when 90 
seen transversely of the vehicle, are arranged 
to extend obliquely at an angle to one another, 
the point of intersection of the two planes 
14 containing the plates 13 lying on the out- 
side of the vehicle. On mounting a straight- 95 
coiled, cylindrical helical spring 2 U having 
parallel ends between the plates 13, that half 
of the helical spring 2 11 which faces the out- 
side of the vehicle is compressed to a greater 
extent than the half facing the inside of the 100 
vehicle, due to the arrangement of the spring 
plates 13. 

The above described embodiments pro- 
vide a simple design, in that without alter- 
ations to the wheel suspension or shock 105 
absorber the latter is relieved of bending mo- 
ments which are caused by the wheel load 
and prevent the ready response of the shock 
absorber to small road shocks. 

Furthermore, the smaller space required 110 
for the fitting of the telescopic shock absorber 
with its surrounding helical spring according 
to the invention is of greater importance, 
since by the coaxial arrangement of the helical 
spring relatively to the shcck absorber, no 115 
more fitting space is required than is the case 
with the conventional shock absorber and 
spring arrangements which do not provide 
for balancing of bending moments. 

WHAT WE CLAIM IS:— 120 

1. The method of mounting the helical 
spring of a telescopic strut type wheel sus- 
pension assembly which consists in stressing 
said spring asymmetrically of its axis so as to 
apply to said strut a bending moment in 125 
opposition to the bending moment applied by 
said wheel. 

2. The method of counterbalancing the 
bending moment applied to a telescopic strut 



3 



1,198,713 



3 



by the wheel of a strut type wheel suspension 
having a helical load bearing spring which 
consists in stressing said spring asymmetri- 
cally of its axis so as to apply to said strut 
5 an opposing bending moment. 

3. The method according to claim 1 or 2 
which consists in angularly displacing the 
axis of at least one of the turns of the coil 
relative to the axis of the other turns and 

10 mounting said spring to reduce said angular 
displacement. 

4. The method according to claim 1 or 2 
which consists in winding said helical spring 
with an arcuate axis and mounting said 

15 spring to reduce the curvature of said arc. 

5. A suspension assembly for an inde- 
pendently sprung wheel of a motor vehicle 
including a telescopic hydraulic shock ab- 
sorber forming a guide and having a wheel 

20 support secured thereto which imparts a bend- 
ing moment to said shock absorber and a coil 
spring associated with said shock absorber 
wherein said coil spring when installed in the 
suspension assembly is stressed, asymmetri- 

25 cally of its axis so as to impart to said shock 
absorber a bending moment in opposition to 
that imparted by said wheel support. 

6. A suspension system according to claim 
5 wherein in the unstressed condition the 

30 centre turns are arranged around a straight 
axis and the end turn at one end is arranged 
around an axis inclined relatively to said 
straight axis. 



7. A suspension system according to 
either of the preceding claims 5 or 6 wherein 35 
said spring is wound symmetrically about an 
arcuate axis. 

8. A suspension system according to 
claim 5 or claim 6 wherein the axis of at least 
one of the turns of the coil on at least one 40 
end of the spring is inclined with respect to 

the axis of the remaining coils thereof. 

9. An assembly according to claim 8 
wherein the spring is mounted between paral- 
lel plates which are attached one to each of 45 
the telescopic members of said shock absor- 
ber. 

10. An assembly according to claim 5 
wherein the spring is maintained between 
plates which are attached one to each of the 50 
telescoping members of said shock absorber 
and are inclined at an angle to each other, 

the point of intersection of the planes in which 
said plates lie being situated on the outside of 
the vehicle. 55 

11. An assembly constructed and ar- 
ranged substantially as described with re- 
ference to and as shown in Fig. 1 or 2 or 3 or 4 
of the accompanying drawings. 

MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70/72, Chancery Lane, 
London, W.C.2, 
Agents for the Applicants. 
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